In an attempt to investigate the genetic basis of sex ratio, three wild populations and a synthetic population assembled from beetles collected all over Israel, were employed in a two way selection program for high and for low sex ratio. Different types of response to selection have been demonstrated by the four populations, revealing different modes of inheritance. In the synthetic population the selection was successful. Of the three wild populations, the first did not respond to selection, the second responded in one replica but exhibited consistent negative response in the other replica and in the third population, both positive and negative responses were observed in the various lines. In the lines where selection for high proportion of females was successful (especially in the synthetic population) a small decrease in the number of offspring was observed, indicating the existence of deleterious genes. High proportion of females may be a consequence of X-linked deleterious genes. Therefore, the evidence for the existence of additive genetic variation for sex ratio does not come from the lines successfully selected for high proportion of females, but from the fact that of the successfully selected lines, about half were successful in achieving a high proportion of males.
Introduction
The mode of inheritance of sex ratio bears an interest both on basic and applied genetics. The way natural selection acts on sex ratio fascinated evolutionists from DnRwtrr, through FISHER (1930) who discussed the evolution of a gene that acts on the gamete level, to T RIVERS & W ILLARD (1973) who discussed parent-offspring conflict over the sex ratio involving both the gamete and the zygote level. For applied genetics, regardless of the level of gene action, the main interest rests in the possibility to change the sex ratio maximalizing the profits.
Differences in sex ratio inheritance between the populations may be accounted for by genetic differences accumulated during the period of isolation and serve as an indicator to the existence of genetic variability for sex ratio when the species is considered as a whole. Response to selection demonstrates the existence of additive genetic variability in the populations observed. Increase in the proportion of females Exceptions to the above experimental design :
In replica A of Jaffa population no high sex ration line could be started because all the familes showed a higher proportion of females.
In replica B of the synthetic population, the first generation for high sex ratio included only three familes and all with a higher proportion of females. The selection for high sex ratio in this line was therefore discontinued and a new replica established. The low sex ratio line of replica B in the synthetic population, by the sixth generation attained the highest proportion of females observed throughout this selection program. Therefore, selection was continued for the seventh generation where there was no more improvement.
In replica A of Beer-Sheba population, the selection for low sex ratio was discontinued, when it maintained for three consecutive generations a highly significant lower proportion of males without further improvement. For the high sex ratio line of this replica, only 5 generations of selection are presented because in the sixth generation, due to a technical error, 25 days elapsed before sexing the pupae and the majority of the progeny were already adults. 2) The number of families observed in each generation. For all 4 lines where selection for low sex ratio succeeded, the mean offspring number per pair is less than in the opposed selected line (a feature conspicuous especially in the synthetic population). When there was a consistent negative response to selection as in replica B of Beer-Sheba population, the low selection line which attained a higher proportion of males had also a higher mean offspring number per pair than the parellel opposed line. This is indicating that X-linked deleterious genes were involved in this selection. This is also reflected by the fact that in most cases, the departure from 0.5 was higher in the low sex ration line than in the high sex ratio line. However, out of 7 lines where selection succeeded, 3 were for high sex ratio. This result overrules the possibility that the response to selection was due only to the deleterious X-linked genes. The progress in the high sex ratio lines reflects the presence of additive genetic variation. (1955) repeated the experiment, they again obtained a response in blood pH, but this time there was no associated change in sex ratio. (2) BAR-ANON & RosERTSOrr (1975) analyzed over 150,000 births sired by 107 bulls in domestic cattle. This huge amount of data enabled them to find significant difference between bulls as well as a significant correlation of 0.5 between the sex ratio from a bull and from the father of that bull.
Results
The present selection program illustrates to a maximum, the controversial result reported by different investigations in respect to the success in selecting for sex ratio. Four populations of T. castaneum rendered three different types of response to selection ranking from successful response to consistent negative response. Bearing in mind that the selected characteristic is not measured on the individual, but is rather the consequence of the distribution of males and females in the observed family, it is highly probable that the sex ratio is determined by more than one inheritance mechanism. A successful response to selection may therefore be determined by several Différents types de réponses à la sélection ont été obtenus dans les quatre populations et révèlent des modes différents de transmission héréditaire. Dans la population synthétique la sélection a été efficace. Parmi les trois populations sauvages, la première n'a pas répondu à la sélection, tandis que la deuxième a répondu dans l'une des répétitions mais a donné des réponses toujours contraires dans les autres répétitions. Quant à la troisième population, selon les lignées des réponses favorables ou contraires ont été obtenues. Dans les lignées où la sélection a permis d'abaisser le TM (particulièrement dans la population synthétique) une légère diminution du nombre de descendants a été observée, ce qui indique l'existence de gènes défavorables. Une proportion élevée de femelles peut en effet être la conséquence des gènes défavorables liés au chromosome X. C'est pourquoi la preuve de l'existence d'une variation génétique additive pour le TM ne vient pas des lignées sélectionnées avec succès pour diminuer ce taux mais du fait que, parmi les lignées qui ont répondu favorablement à la sélection, environ la moitié ont manifesté un accroissement de la proportion des mâles.
